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Motivation

= 1997 Presidential call for reduction in fatal aircraft
accidents
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H Wk Glenn Research Center

Aviation Safety and Security
Program

k{j, W|h@1M Weather Information
Communications

Transmit weather information from:
Al rCI‘aft 9 G roun d Tropospheric Airborne For more information visit

Meteorological Data Reporting http://wxap.grc.nasa.gov/wincomm/

Aircraft > Aircraft (TAMDAR)
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: AIRMET, SIGMET, Convective
Ground = Aircraft } SIGMET, TFR, Graphical TFR




TAMDAR System Overview
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Laboratory Test — FAATC Atlantic City, NJ

Test Objectives:
1. New Functionality - system validation of data transfer functionality

2. Legacy Conflicts - verify modifications to airborne and ground
equipment did not adversely impact the operation of existing equipment.

Air to/from Ground TAMDAR Data Transfer New FIS-B Products

Unmodified Avionics —
Unmodified GBT

Modified Avionics - Verify reception of TAMDAR data
Unmodified GBT by unmodified GBT does not

affect normal operation
Unmodified Avionics - Verify new FIS products
Modified GBT do not adversely affect

unmodified avionics

Modified Avionics - Verify proper reception of Verify new FIS
Modified GBT TAMDAR data by modified GBT |products are received

and displayed properly
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Laboratory Test — FAATC Atlantic City, NJ

Test Objectives:
1. New Functionality - system validation of data transfer functionality

2. Legacy Conflicts - verify modifications to airborne and ground equipment did
not adversely impact the operation of existing equipment.

Air to Air TAMDAR Data Transfer

Unmodified Avionics —
Unmodified Avionics

Unmodified Avionics - | Verify reception of TAMDAR data by
Modified Avionics unmodified avionics does not affect
normal operation

Modified Avionics - Verify proper transmission and
Modified Avionics reception of TAMDAR data

APL




Laboratory Test Setup
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Avionics Display Emulator (ADE)

Software: Comprehensive
Real-time Analysis of
Broadcast Systems (CRABS)

Serial interface with UAT:
UAT -=> ADE

Uplink and Traffic Reports
ADE 2> UAT

User Settings

Data LoqqinQ:

Records/Playback raw binary
data stream

Extracts messages
(ASTERIX,UAT) into comma
delimited files

®

0T TO BE USED FOR AIR TRAFFIC COMTROL FUNMCTIONS ! Johns Hopkins University Applied Physics Laboratory
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New FIS-B Product Uplink

= Textual:

= AIRMET — moderate weather notifications
= SIGMET - severe weather notifications

H 38 FIS Products @
= Convective SIGMET [ —)
= E{ FIS Products (1] FI5-B Product: Generic Text (1)
= &g APDU Products (2) =3
= :ﬂ FIS Text Products [5)
5% AIRMET
=-£2 Convective SIGMET [4)
30c
HC
32c
* METAR
58 TAF
= TFR External Data Source Info .ﬂ.:[?:ll-[l) He:ﬂzder Location IO =3C
I3 NEXRAD Ehaa F)ah e Seg Flag  False UTL Tirne: 17 - 15482
FI5-B with UAT Header i -
; : Segmentation Block Type Convective SIGMET (1)
Geographic Location LPDUE 0
Dy Geoloc Prodlen 0 Subset
Physical Layer Product Description Meszage Payload
Setial Product I 413 WALID UMTIL 17552
Has Prvdr  Falze T
Pt Has Geo  False 20ESE 18H

[

Local Milizeconds
38470955

Local MicraSeconds this hS
973

Feduires PreProcessing
Falze

PreProceszing Description
GOL 90 Azyne HOLGS

Lap
]

Has hMthd ~ Falze
App Methods

Comprsn 0

GeoRef

Geo Locator
Extert ]
Lat 1]
Lan ]

Time
Haz Dav  False
Haz Secs  Falze
Time 15:48:00

IS0L EMBD SEY T5 D20 MOW FROM 13025KT. TOPS TO
FL400.

TORMADDES. HAIL TO 1 IN..WIND GUSTS TO 50KT POSS.

Raw Message

WST 330 1715482 vallD UNTIL 17552

T,

20ESE 18H

ISOL EMBD SEV TS D20 MO FROM 19025KT. TOPS TO
FL400.

TORMADOES.. HAIL TO 1 IM..%IND GUSTS TO 50KT POSS.




Air to Air TAMDAR Transfer

Data from APL0O1 Modified Avionics

Example depicts UAT traffic
report associated with APLO2 |«
modified avionics

Raw Message Display
UAT Airborne Msqg Display - Msg Valid

Header
Pavload Twvpe 2
Boddrezs Qualifier 0
Oddrezs 2

Auxiliary State Vector
Secondary A -1

Johns Hopkins University f Applied Physics Laboratory - CRABS Display

File Targets Metwork Configuration Map Display  Add Ons  Metrics  Help

State Vector
Latiude 39 44563
Loroitide  -74 56374
Alibude Twpe A
Offitudde -T5
Maw Intearety 9
Lir-Ground State  Ground
LT Counled  True
Tiz-B Site 0

TAMDAR M=q Display -
Temperature 7.9
jind Speed 9
MNind Direclion &
Hurmidits 7
[zirg 1
Mormalized Tudr 112
On Ground IC Constant 22

Ground Seeed 1 :
Ttk AnaMead Frat 0 Data Quality Falze

Ttk BrodHead 0
LA5 Len & Wit 0
POO Falze

EPLDQ

52.8/62 MB
Mot to be used for Air Traffic Cortrol Functions
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Air to Ground TAMDAR Transfer

Data from Modified GBT:

Example depicts ADS-B report associated with APL02 Modified

Avionics

ASTERIX 33 Message Display - CRC Test Pass E]

ASTERIX 33 Message Display
Yersion Number

Spare Bit 1 Snares 0

Spare Bit 2 Cyalifier 0

Stetuz 0 Bddrezz 2
fMumber 1

GPS Integrity and Acc

UTC True
M 10
S ---
MG -
Poz Ext? Falze
Wel Ext Falze
Spare 0

Aircraft Address

Link Technology Indicator

Sware Bit Falze Surface Velocity

Link Werzion 0 TrkMHd Valid Fal
10905 False Tk 0
LIAT True Truedlay 1
WDL4 Falze Heading 0
Cther Falze Speed 1

Local Time
Time  06:01:29
Time of licabili
et P e
— Resoltion 0O
Position Spare 0
Lat 3944566011 Offitude ---
Lon  -74.5637154¢
Geometric Altitude
Source 1D q )
suc 2 Height -50
a1
Time of Mg Rx

Time 0.7397449794

TAMDAR Ms=q Display -

Termperatire
Mlind Soeed
Nling Direction
Hurmiditw

[zitt
Mormalized Tur
B Conztant
Data Cuality

414
11

47
44

1

143
103
Falze
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Laboratory Results Summary

v" All Air Ground test functions were verified

Air to/from Ground

TAMDAR Data Transfer

FIS-B

Unmodified Avionics —
Unmodified GBT

Modified Avionics —
Unmodified GBT

v'Verify reception of TAMDAR data
by unmodified GBT does not
affect normal operation

Unmodified Avionics —
Modified GBT

v'Verify new FIS
products do not
adversely affect

Modified Avionics —
Modified GBT

v'Verify proper reception of
TAMDAR data by modified GBT

vRimedifisd ppdonics
products are received
and displayed properly
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Laboratory Results Summary

v" All Air to Air test functions were verified

Air to Air

TAMDAR Data Transfer

Unmodified Avionics —
Unmodified Avionics

Unmodified Avionics —

v'Verify reception of TAMDAR data by

Modified Avionics unmodified avionics does not affect
normal operation

Modified Avionics - v'Verify proper transmission and

Modified Avionics reception of TAMDAR data
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Test Functions
« Verify TAMDAR receipt at ACY GBT

Fli g ht Check  Verify new FIS-B product receipt at

Avionics

TIS-B v ACY GBT

Targets g e /
N : ‘ ’ /vm ErL,

52 0k SRS o i) // gsﬂi 321
Mitre/ //
GBT ' R /7 = April 14, 2005
, / = All Modified equipment
= Atlantic City UAT GBT

* Modified software

 Logged TAMDAR payload
= Mitre UAT GBT

« Unmodified software

* Uplinked new FIS-B
products, _
F W— , Including Graphical TFRs
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File  Targets MNetwork Configuration  Map Display - Add Ons

Playback of Flight Check

:. Johns Hopkins University / Applied Physics Laboratory - CRABS Display

Metrics  Help

S

ASTERIX 33 Message Display - CRC Test Pass

~ ASTERIX 33 Message Display

—Version Number — Aircraft Address —— -Lnl_:al Time 1
Spare Eit 1 Snares 0 |_TEE_1EEE'F__:
Spae Bt 2 Qualfier 0 ~ Time of Applicabili

Status 0 Beldress 11011637 | me of Applicabi
Murnber 1 | Time 155113 |
o = _ 1 Airbomne Yelocity — - Position
GPS Integrity and Acc Spare Lat 772816659
MTG True Wi 0 Lon .75 6547522
M 10 S0 0
sl - M5 D ~ Source ID
NAG .. NS Vel 398 SMG 215
Pos Est? Falze Ell ] S 1
Wel Est Falze EW el 178
Spare 0 o 1
- Link Technology Indicator| Vet Rt 1832
Snare Bit Falze
Link Wersion 0
090 ES Falze
LIAT True
VDLE Falze
Cther False

1~ Pressure Altitude —

Fesalution 0
Spare 0
Ltibade -

~Time of Hsg Rx——
Time 0920461298 |

L]

[ 150 Mbd

| 49.1/54 MB

0414005 11:56:07 Player Mo Internet Connections |

Mot to be used for Air Traffic Control Functions .«

May 2005

Playback data
includes:

eLive East
Coast Network
feed

*ADS-B reports
from Modified
ACY GBT

Play Movie Ext.
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